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(54) rilAPAB/IHHECKAfl AOPHUPYIOHAH 
rO/lOBKA 

(57) H3o6peTeHwe othocmtca k He<t>TeAo6bJB3- 
tome* npoM-CTM m npeAH33H3MeHO 6ype- 

HM* M 3KCn/iyaTaUMH BOA«HblX. He4>TflHUX M 

rd30Bbix CKaaxMH. Uenb - noBuiueHne 3<}><t>eK- 
tmbmoctm pa6oTbi niApaB/iwseCKOM AopHnpyK)- 
mefi ro/iOBKM 3a cseT oOecneneHMJi 
ct36wjim33Uiih no/ioxeHiia noABUXHbix cckto~ 
Pob bo BpCMfl pa6oTW. Ann 3Toro eepxHMw u 



HHXHW/I TOPUbl nOABV1>KHblX CCKTOpOO BbinO/1" 

neHbi b npoAOnbHOMceneHMn ruApaB/inMecKOi^ 
AOpHupyiomert to/iobkm c OKpyrneHneM no pa- 
Awycy. paBHOMy nonosuHe AiHHbi noABWWHO- 
ro ceKTopa b npoAO/ibHOM ceMent/m c uenrpOM 
a paBHoyAa/ieHHOii ot eepxHero w HHWHero 
topuob ceKTopa tomkc MaKCMManbHwrt A^a- 
Mdp b nonepeMHOM ceneHMM pa6oMe* noBep- 

XHOCTM CeKTOpOB BWnO/lHGH Ha paCCTOflMUM , 

onpeAenaeMOM no MaTeManmecKOM <$>-ne. or 
BepxMwx topuob ceiaopoB. Hoc/ieAHwe b pa6o- 
neM nonoxeHnn nepeMemaKKca 6e3 nepexo- 

COB, 4T0 C03A3GT H3HBbir0A H 6MUJWe yC/lOBWH 

pa6oTbi cexTopoB u ynpyrow TpySnaTOw Ana4>- 
parMW, yMeHbiuaeT ocesue m paA^anbHue hs- 
rpy3KM Ha j\eianv\ to/iobkm m HKT. Ha kotopwx 
cnycKaeTcn ro/ioBxa. w noBwiuaeT xanecTBO 
pacuLiMp^eMoro n/iacTbipa a o6caAHO* Tpy6e. 
BbinonneHne Topuoa cexTopps no paA^ycy uc- 
KnK)MaeT 3aKnMHHBaHwe v\ o6pa30B3Hne iconb- 
ueBoro 3a30pa MexcAy ceKTopaMM w <J>/iaHueM 
b c/iynae nosopoTa ceKtopos. 3 nn. 



H3o6peTeHneoTHOCMTcn k He<t>TeAo6uB3- 
tome* npoMbiiu/ieHHocTn, b m3cthoctm k 6ype- 

HMK) W 3KCn/iyaTaUMM BOA«HWX. He<}>TflHblX M 

rasoBwx CKB3JKMH a/ib ycT3H0BKM nepeicpwBa- 
Te/iefl b cKBaxwHax c uenbio eoccTaHOBnenuR 
repMeTM4HOCTM o6caAHbix kohohh. 

Ue/ibio M3o6peTeHM« «anneTC« noBwiue- 

HWe S^eKTMBHOCTM pa60Tu rMApae/lMMeCKOM 
AOpHMpyiomew ro/iOBxn 33 CMeT o6ecneMeHM« 
cTa6nnn3auMM no/ioxenw* noABuxaiwx cexTo- 

pOB 8Q BpCMfl p360Tbl. 

Ha <J)Mr. 1 cxeMaTMHMO npeACTSB/iena rMA - 
paBnnneCKa« AopHMpyiomafi ro/iOBK3. nonepe^- 
hum paapea: Ha <J>nr. 2 - to xe. c noeepHyTbiMM 
ceiaopaMM b pa6oneM nono)KeHMM: na 4>wr. 3 - 
cxevia cun. AewcTBywiutix hs cextop. 



rnAP3BnnMecKa« AOpnnpyioiAaw ronoBKa 
MMeeT nonyio aiTanry 1. na KpTopyK) OAeia 
ynpyran Tpy6MaTafl Ana<t>parM3 3. MexcAy 
<t>naHU3MM 2 noMemeHw noABHxcHwe ceKTopa 

4. BepXHMM M HMXCHMI4 TOpUbl CeKTOpOB, npM- 

/lerstoiAue k (J)/i3hu3m. BbinonneHbi b npoAO/ib- 
hom ceneHMn AopHnpyK>meM ronoBKn co 
cxpyr/ieHweM no pSA^ycy. paanoMy no/iOBMHe 

AHMHbl CeKTOpa B npOAO/lbHOM nnOCKOCTM c 

uenTpoM b paBHoyA3neHHOM ot sepxHero n 
MMXHero topuob noABMXHoro cexTopa tohkb, 
a MaKctiMa/ibHbii^ A^aMeTp b nonepesHOM ce- 
hghmm rnAP3B/iuMecKOvi ao pHupy»oiMeM rono- 
b km pa6oMefi noeepxHocTw cexTopoB. 
KOHTaxTupyiomeM c pacujMpqeMWM n/iscTW 
peM. BbinonneH H3 pscctohhmm X ot BepxHUX 

TOPUOB nOflBMMHWX CeKTOpOB B npOAO/lbHOM 
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ceMeHMH noc/ieAHwx. onpeAfc'»*eMGM a coot- 
B6TCTBHM co cneAywmeM 33BMCMM0CTbK>: 

X=^-H(0.3+sln/3), 5 

rfle L - A"HH3 noAewxHoro ceKTopa b npo- 

AO/lbHOft n/IOCKOCTH.' 

H - paccTOHHwe mokay npjiMOfl. napan- 
ne/ibHOM npOAO/ibHow ocm xopnyca. npoxoA«- 10 
ujeft nepea paBHoyAa/ieHHyio ot BepxHero m 

HMKHeiX) TOPUOB nOABMXHOrO CeKTOpa TOMKy, 
M TOMKOM nOABM)«CHOrO CeKTOpa. M3KCMM3nbHO 

yAd/ieHHOA ot npoAO/ibHOM ocm KOpnyca; 

/J - yron HdK/iOHa k npoAO/ibHOM ocm tma - 1 5 
pas/iMtecKOfl AopHMpytoiueii ronoBKM pa6oMew 
nooepxHocTM noABMxnoro cexropa. 

K noeepxHOCTw, npu/ieraroiMew k am3<J>- 
parMe, xaxAoro BToporo noA8M)KHoro ceKTopa 
npMCoeAMMeHW MeTan/insecKne n/iacTunw 5. K 20 
nnacTtiHdM co CTOpOHbi AMa^pambi npwcoe- 

AHHeHbl npOK/ldAKVI 6 M3 n/lOTHOM TK3HM T3K. 
MTO Kp3R TK3HM BblCTyndlOT 33 KD3R n/iacTMH 5. 
npM CO 3 A^ HUM AdB/ieHMfl B yCTpOMCTBC, 

Tpy6HaT3fl AM3(f>parMa 3 pactunp«eTCfl m pa3- 25 
ABuraei cexTopu 4 ao ynopa nepea n/iacTupb 
8 B peMOHTwpyeMyio Tpy6y 7. flpw 3tom o6pa- 
aytotAM^cn MexAy cexTopaMM 6okobo* aaaop 
nepeKpbiBaercn BucTynaKJiunMw m3Ctamm 
nnacniH 5. xOTopue npM*cMMaK>Tcn AM3<J>par- 30 
mom k onopHUM noaepxHOCTRM CMexcHbix cex- 
topob, a Kpan npox/iaAOx noArM6a>OTCfl. 
3aKpuB3fl ocTaBiunecn 3aaopbi no Kpa«M nna- 
ctmh. npM npoTfirMB3Hnn to/iobkm Meoe3 nna- 
CTupb ceKTopw 4 Bee BpeMa ocTaiOTca 35 
napa/i/ie/ibHbiMM ocm ro/ioaxM. (Ipw aaxoAe 
(m/im ewxoAe) ronoBKM a n/iacTbipb 8 cexTopa 

HaXJIOHSUOTCft no OTHOUJeHMK) x ocm to/iobkm. 

npM 3tom MAer xonbKO nepepacnpeAeneMMe 
x/iMHOBoro TopuoBoro 333opa y c AByxcxopOH- 40 
Hero H3 OAHOCTOpOHHMM 2y M 3Ke. ho o6pa30Ba- 
HMfl CKB03HOfO KO/lbMeBOTO 3330p3 Me^Ay 

<})/iaHi|eM 2 m ceKTopaMM 4 He npoMcxoAMT. a 
K/iMHOBbie 3330pbi 3ano/iHflK)Tci« npox/iaAxa- 
mm M3 TicaHM. BunonMeHMe pa6oMew nosepx- 45 
hoctm. KOHTdKTMpyiOLaeM c pacuiMpaeM wm 
n/iacTbipeM noABMXHbix ceicropoa co CMeiue- 
HMeM MaKCMManbHoro AMaMeipa. npMBOAMT k 



mx napa/i/ienbHOMy nepeMemeHMK) b paGoneM 
nonoxeHMM 6e3 nepeKocoa. mto C03AaeT MaM- 
BbiroAHeMUJMe ycnoBun pa6orw nn* ceiaopoB 
m ynpyroM Tpy6M3TOM AMa<t>parMbi, yMeHbiuaeT 
oceswe m paAMa/ibHbie HarpyaKM Ha A6TanM 
ronoBKM m HacocHo-KOMnpeccopHbie Tpy6bi. 
Ha KOTopwx cnycxaercn ronoBxa, m noabiuiaeT 
xasecTBO npM/ieraHM» paciiMpaeMoro n/iacTbi- 
pn k oScaAHOM Tpy6e. 

Bbino/iHeHMe topuob cexxopos no paAMy- 

Cy MCKillOMaeT 33K/lMHMBaHMe M 06pa30B3HMe 

Ko/ibueeoro 3aaopa Me*Ay cexTopaMM m 4>/iaH- 

ueM b cnyvae nosopoTa cexTopoa. 
OopMy/ia M3o6peTeHMfl 
TMApaB/iMMecxan AopHMpy»oma» ro/iOBKcf 

no 3bt. cb. N? 641070. OT/iMMa>oiita*Cfl 

TeM. HTO. C Ue/lbK) nOBWUieHM« 3<t><|>eKTMBHOCTM 

pa6oTbt rMApae/iMsecKOM AOpHMpy»oiAeM to/io- 
bkm 3a CMei o6ecneweHM» ct36m/im3314mm no/io- 
)KeHMff noABMXHwx ceKTopoB BO apeMA 
pa6oTbi. sepxHMM M HHJKHMM TOpUbl nOABM)K* 
Hbix cexiopOB BbinonHeHbi a npoAonbHOM ce- 
MeHMM rMApaammecxoa AopHMpynxuert ranoBXM co 
cxpyr/iettMeM no paAMycy. paenoMy nonoBMHe ahm - 
mm noABM^cHoro ceKTopa a ynoMAHyTOM cene- 

HMM C UeHTpOM B p3 BHOyAd/1 eHHOft OT 

Bepxwero m HM^Hero topuob noABMXHoro cex- 
Topa TOHKe. a MaKCMMa/ibMWM AMdMeTp b none- 
peMHOM cenewMM pa6oMeH nosepxHOCTM 
noABMKHbix cexTOpoe Bbino/iHeH Ha paccTon- 

HMM X OT BepXHMX TOPUOB nOABM^KHblX CeKTO" 

poB. onpeAenneMOM e cootb6tctbmm co 

cneAy»oiueM 3aBncwM0CTbK>: 




-H(0.3 + sin/?). 



rAe L - A"MHa noABMXMoro cexTopa b npo- 
AO/ibHOM nnocxocTM: 

H - paccTOAHne Me^Ay np«Moft f napa/i- 
zienbHOfi npoAO/ibMOM ocm xopnyca. npoxoA"* 
inert Mepe3 paBHoyAaneMHyio ot BepxHero m 
HM)KHero topuob noABMXHoro ceKTopa TOMKy, 

M TOMKOM nOABMXHOrO CeKTOpa. M3KCMM3/1bH0 

yAaneHHOM ot npoAonbHOM ocm xopnyca: 

P - yron Hax/ioHa x npoAO/ibHOM ocm tma* 
paBHMsecxoM AopHMpyiomeM toaobkm pa6owePi 
no Be px hoctm noABMXHoro cexTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. lvanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2^niax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventors Certificate No. 641070, distinguished 
by the fad that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

^ = y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 
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Fig. 4 
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